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Impacts of Drugs on Neurotransmission

ABSTRACT
The most sophisticated and mysterious human organ is the brain. The human brain is made up
of billions of neurons, which are working nonstop to send and receive messages to regulate the body’s
basic functions. Neurons communicate by releasing neurotransmitters from a sending neuron into the
synapse, then a receiving neuron picks up the signals on its receptors from neurotransmitters.
Drugs can interfere with the communication between neurons in the brain. They can affect the
way people feel, react or behave. Drug use impacts the brain’s neuronal circuits which may lead to
inflexible behaviors, lack of self-control, and compulsive drug use (Volkow et. al., 2013).
Unlike most diseases causing cellular dysfunction, addiction is unusual. It is a disorder caused
by addictive drugs acting to reinforce their acquisition. Addictive drugs which have different structures
perform in large varieties of actions, however, they all can dissociate striatal dopamine
neurotransmission from its ordinary drive; enhancing the neurotransmitters by environmental cues
(Volkow et. al., 2013).
Drugs can alter neurotransmission in three major ways: (1) Stimulate neurons, mimicking
natural neurotransmitters (i.e., nicotine attaches acetylcholine receptors); (2) alter neurotransmission
through interaction with molecular components of neurotransmission (i.e., cocaine attaches to the
dopamine transporter); (3) increasing or decreasing number of receptors stimulated in
neurotransmission (i.e., benzodiazepines enhance effects of GABA; Sherman, 2017).
Drug addiction can affect important areas of the brain which control basic functions. The basal
ganglia, the extended amygdala, the prefrontal cortex, and the brain stem are the main areas disrupted
by addictive drugs (NIDA, 2020).
To address the negative impact of addictive drugs on the brain, an interactive project affiliated
with Dr. Caroline Easton’s multidisciplinary Behavioral Health Medical Interactive Therapy (BHMT)
team was created to promote a healthy lifestyle.
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INTRODUCTION
Rates of drug addiction and substance use disorders across the U.S. were already elevated
prior to the COVID-19 pandemic (Volkow, 2020). During the COVID-19 pandemic, researchers have
found higher rates of opioid overdoses and other substance use disorders.
The addictive drugs which cause brain dysfunction discussed in this project are mainly
prescription opioids and heroin. Other drugs like ethanol, cocaine, cannabinoids, amphetamines, and
nicotine are also parts of the research. The negative consequences of addictive drugs and substance use
disorders include the following: loss of employment, legal problems, family conflict, and medical
consequences such as drug overdoses, including death (Dennis et. al., 2018). Given how fast the rates
of addiction are increasing, researchers are tasked with using innovative strategies to provide treatment
to clients who have limited access to care while also balancing approaches to decrease the spread of
COVID-19. It is important to raise the public’s awareness of the consequences of drug addiction. In
2015, 91 people died every day from an opioid overdose according to the reports from the Centers for
Disease Control and Prevention (CDC). Opioid withdrawal may even cause mental problems including
anxiety, insomnia, and depression (Watkins, 2020).
Research is calling for more methods that use technological tools for dissemination across
Telehealth Platforms (Chen et.al., 2021). To address the needs of the clinical research field, a new
working framework that merges the fields of medical illustration and addiction research is designed.
This integrative team has created 3D animated tools to simulate the negative effects of drugs on cells
and organs affected by drug use. Experimental results of front-line clinicians’ satisfaction scores will
be assessed.
The intended primary audience for this project is the public. The secondary audience is
substance use treatment clients and students from all grades who at-risk for substance use. The tertiary
audience includes clinicians or parents who would check the project together with members from the
primary audience and secondary audience. The project includes two under-one-minute videos, some
informative illustrations, and an interactive platform with 3D models. Specifically, the videos were
created to inform the audience how induced drugs are harmful to the delicate and complex neuron
system. The illustrations demonstrated the unique ways different types of addictive drugs affect
neurotransmission. Finally, the interactive platform was designed to show the audience some specific
organ changes during drug addiction. Attendees will take a virtual tour and learn about the impact of
drugs on the brain and other organs.
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Dr. Richard Doolittle, the Vice Dean of the College of Health Sciences & Technology,
Rochester Institute Technology, was consulted continuously throughout the entire model-making
process to ensure all the biological structures were accurate. He, as well as Dr. Caroline Easton and Dr.
Cassandra Berbary, provided structural suggestions and feedback to the project contents. This project
is also affiliated with the multidisciplinary Behavioral Health Medical Interactive Therapy team at
Rochester Institute of Technology.
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SCIENTIFIC BACKGROUND
NEURONS AND NEUROTRANSMITTERS
The human brain is made up of a complex network of neurons. These neurons serve as the
building blocks of the nervous system. The basic function of a neuron is to receive and process
information from other neurons and then transmit the signal to other cells. It can also potentially store the
information received from other neurons (Holt et. al., 2019). According to many estimates, men ages 5070 years old contain around an average of 86 billion neurons in their brains (Lent et. al., 2012).
Neurons vary somewhat in size, structure, and characteristics depending on the function and role
of the neuron. Scientists classify neurons according to their functions into three broad categories: sensory,
motor, and interneurons. According to neuron morphology, neurons can also be divided into four groups:
unipolar, bipolar, multipolar, and pseudo unipolar (Byrne, 2016).
There are four basic parts of a neuron: the dendrites, the cell body, the axon, and the axon
terminal. The dendrites receive connections from other neurons. The cell body contains the nucleus and
other organelles which are necessary for cell function. The axon transmits information from one part of
the neuron to the other. The axon terminal (synapse) forms connections with other neurons through
synaptic transmission. Neurons release chemicals known as neurotransmitters into specialized junctions
called synapses to communicate with other neurons. Once an electrical impulse has reached the end of an
axon (the presynaptic neuron), the information must be transmitted across the synaptic gap to the
dendrites of the adjoining neuron (the postsynaptic neuron). Normally, an excitatory presynaptic neuron
can receive information from 1 to 10 thousand neurons and transfer it to 50 to 100 thousand other
postsynaptic neurons (Holt et. al., 2019).
MECHANISMS OF HOW DRUGS ALTER NERUOTRANSMISSION
The transport processes of neurotransmitters are mediated by the membrane transport proteins.
Those proteins play important roles in mediating the concentration of neurotransmitters in the synaptic
cleft. In general, the proteins are classified into two groups: the intracellular vesicular transporters, which
sequester neurotransmitters from the cytoplasm into synaptic vesicles; and the plasma membrane
transporters, which sequester released neurotransmitters from the extracellular space (Gether et. al.,
2006). There are three types of intracellular transporters and two major types of plasma membrane
transporters (Kanai, 2003; Chen, et al, 2004).
The studies from Sherman (2017) have shown that once neurotransmitters have interacted with
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the receptors on the postsynaptic neurons, the molecules detach from the receptors, and meet one of three
fates: some of them attach to other receptors; some are dissolved by enzymes; and some re-enter the
presynaptic neuron via plasma membrane transporters. In the absence of drugs, neurons are capable of
maintaining a low concentration of neurotransmitters in the synaptic cleft. Under most circumstances,
addictive drugs can cause the brain to go out of control. The neurotransmission can increase or decrease
beyond normal limits.
Addictive drugs affect certain types or classes of neurotransmitters. The first type is called
agonists. Opioids and heroin, for example, can stimulate more receptors than endogenous opioids by
mimicking the action of endogenous opioids in the human brain (endorphin and enkephalin) (Hoskin and
Hanks, 1991; NIDA, 2012). The second class of drugs are known as antagonists. Research from NIDA
(2012) showed some drugs like benzodiazepines, cannabinoids, and opiates promote dopamine spikes by
interacting with inhibitory neurotransmitters (such as GABA) to reduce an inhibitory influence. The third
and final class of drugs are the reuptake inhibitors. Cocaine can attach to the plasma membrane reuptake
transporters for serotonin, norepinephrine, or dopamine on the presynaptic neurons. Once cocaine blocks
the reuptake transporters, serotonin, norepinephrine, or dopamine can’t enter the presynaptic neurons and
accumulate in the synapse (NIDA 2017).
WEAKNESSES OF EXISTING ILLUSTRATIONS
Quite a few illustrations about neuron structures can be found in the public domain, however,
some of them are not structurally correct. The styles of the neuron illustrations are mostly cartoonish
which do not accurately reflect the actual shape and proportions of the neurons.
In terms of the illustrations about drugs’ effects on neurotransmissions, the current existing
illustrations that can be found online can be informative, but the mechanisms are not clearly shown in the
pictures. Furthermore, it is very difficult to find any illustrations that compare the natural
neurotransmissions with the drug-induced one or illustrations about the three types of processes of how
drugs disrupt or alter neurotransmission.
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THE BODY OF WORK
OVERVIEW
This project includes two short (under two minutes) 3D animations related to the structures
and functions of neurons, as well as the negative effects of addictive drugs on the human brain. A
series of illustrations summarized how neurotransmitters interact with their receptors and compared
three different ways of how drugs disrupt or alter neurotransmission. Finally, an interactive project
showed negative impacts on human organs (neurons, lungs, and liver) from opioid or other substance
use disorders.
The project helps the public to understand how our brain works. It visualized the negative
effects of drug addiction. It is a part of an interactive exhibit that highlights the use of technology
within the medical and behavioral health fields to promote a healthy lifestyle.

GOALS OF THE ARTWORK
1. Create - 3D animations and 3D illustrations describing the impact of drug addiction on human bodies.
2. Demonstrate - different mechanisms of neurotransmission before and after drug use.
3. Emphasize - the importance of staying away from drug addiction to promote a healthy lifestyle.
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ILLUSTRATION PROCESS
Five illustrations were created to assist the audience or the tester from the Behavioral Health
Medical Interactive Therapy team to understand the detailed processes of neurotransmission.
The illustrations were a combination of 3D models and 2D instructive information. To
demonstrate the detailed structures of the synapses between the presynaptic neuron and the
postsynaptic neuron, 3D models were built to create 3D realistic views and help the viewers
understand the structures. The original models were created in Maxon Cinema 4D. Instructional
designs such as arrows and icons were made in Adobe Photoshop and PowerPoint. The style of the
illustrations maintain consistency with the style of the animation. The indigo blue tone neurons with
shiny edges on a black background conveyed a scientific futuristic style to the viewers, looking more
calm and convincing (Super color digital, 2020).
The project illustrated three types of processes of how drugs disrupt or alter
neurotransmission. The illustrations mainly discussed how the plasma membrane transporters (the
glutamate SLC1 gene family transporters, and the Na+-Cl- coupled SLC6 gene family transporters)
were interfered with by multiple types of addictive drugs. The first two illustrations are the
mechanisms of neurotransmission under natural conditions. Picture 1 illustrates the fundamental
structures of the synaptic cleft, indicating how the signals are passing from the sending neuron to the
receiving neuron. Picture 2 demonstrates the three different situations of where neurotransmitters go
after interacting with receptors; they either attach to another receptor, encounter an enzyme or
diffusion, or reenter the sending neuron via a reuptake transporter.
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ANIMATION PROCESS
The animations were created in 3D software to convey the space perception within human
brains. Since the intended audience are the public including the young generation who are potentially
exposed to drug addiction, 3D animation style is strongly convincing and vividly brings the audience
quickly into the imaginary neuron world. 2D animation won’t be ideal in this case.
Script
In the beginning of the animation process, a script was created as a narrative throughout the
first draft of the animation (see Appendix). It’s a general introduction of the neurons, followed by how
drugs can alter neuron functions. The script matched the timeline of the animation storyboard. After
reviewing by Dr. Easton, it was decided that the animation would be made with pure background
music with no voice-over script. However, the storyline will remain the same as the previous script. In
order to explain the neuron reaction process, the animation was broken down into two different parts:
neurons and neurotransmitters; and impacts of drugs on neurotransmission. The narrative explained
how human brains function to get addicted, and why withdrawal is difficult. Specific terms and
scientific concepts in the animations were reviewed and revised multiple times by Dr. Doolittle and Dr.
Easton.
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Storyboard
The first version of the storyboard was created based on the final version of the script and
timeline. All illustrations were created in the software Procreate and Adobe Illustrator. The style of
the animation was discussed based on the illustrations. Version one storyboard was shared with Dr.
Easton, Dr. Doolittle and the BHMT team. Several suggestions were made by Dr. Easton and Dr.
Doolittle: the proportion of neuron structure needed to be detailed; Make the neuron models affected
by overuse drugs color darker red and scarier to exaggerate the visual effects; as well as several other
recommendations. After several reviews with the BHMT team, the second version of the storyboard
was created. The detailed structure of neurons was modified based on some reference micrographs
provided by Dr. Doolittle. Different from the first version, the pictures for the second storyboard were
rendered in Cinema 4D, which will be part of the final version of the model used in the animations.
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Figure 1. Example of the first version storyboard slide in Microsoft PowerPoint made in Adobe
Illustrator.

Figure 2. Example of second version storyboard slide in Microsoft PowerPoint made in Cinema 4D.
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Models and Development of Assets
3D models
All the elements in illustrations, animations as well as the interactive project are created in
3D software, keeping the styles consistent throughout the project. The critical elements are neuron
models and lung models in different stages.
The lung models are used for the interactive project. It is important to be noted that the
interactive project is collaborated with other team members from the BHMT team. Only modeling
and texturing will be included in this thesis. Three different models were made according to three
different stages of organ (lungs) changes during drug addiction: healthy, middle stage, late stage.
For this part of the research particularly, Opioids and Nicotine are used as the research reference.
The 3D base models of lungs are built in Cinema 4D, textured and rendered in Autodesk Maya,
using reference pictures of cancer lungs from smokers. The texturing maps were colored in Adobe
Photoshop. Rendered models were reviewed by Dr. Easton and Dr. Doolittle, then the texturing
maps as well as the models were adjusted several times accordingly. The final versions of the
models were packaged, then shared with other BHMT team members for making the interactive
part in Unity.

Figure 3. Process of building healthy lung models in Cinema 4D.
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Figure 4. Process screenshot of healthy lungs rendered in Unity for the interactive project.
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The neuron models were created in Cinema 4D, including the color maps and surface material.
Three color themes were used: blue representing healthy growth of neurons; red representing abnormal
activities from neurons; black representing neuronal cell death. Different types of neuron shapes were
created as separate models: unipolar, multipolar, bipolar, pseudounipolar. The communications between
neurons: activity of signal passing by neurotransmitters were represented by light circles traveled
through the axon.

Figure 5. Asset page of different types of neurons. From left to right: typical neuron structure, unipolar,
multipolar, bipolar, pseudounipolar.
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Figure 6. Process of animating neurons in Cinema 4D.
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Illustration assets
Illustrations were created to explain how drugs alter the way neurons behave at a molecule
level. The illustration assets shown in figures 6 and 7 are all created and rendered in 3D style using
Cinema 4D. This software was used to keep consistent styles with the animations and the interactive
project. Using shadow contours and lighting, the 3D style makes the illustrations look more realistic
and believable. It helps the audience to understand the process.
The color palette of the illustrations consists of vibrant blue, purple and red on a black canvas,
which is consistent with the animations, as well as the interactive project. The contour between a dark
background with bright color emphasizes the information conveyed by the illustration. The healthy
neurons are using a blue-purple tone throughout the whole process. By color research, dark blue is used
for the space or sky which convey a sense of mysterious and calm feelings. Blue reminds people of
both the sky and the sea, which is associated with open spaces, depth, stability, wisdom, intelligence,
etc. (Super color digital, 2020)
The colors for the Heroin, Cocaine and Benzodiazepines molecules include tan, blue, white
and red; representing carbon, nitrogen, hydrogen and oxygen respectively. These are the typical CPK
colors which distinguish atoms of different chemical elements, except for carbon, which is usually
black in the CPK scheme. The carbon was chosen in tan to be distinguished from the black
background. The original molecule structures were downloaded from the Protein Data Bank website,
then edited in Chimera and Cinema 4D.
In order to convey the scientific knowledge easily, elements like neurotransmitters, receptors,
transporters and enzymes are illustrated as simple shapes to avoid confusion. Those elements with
bright distinguishing color help to simplify the audience’s understanding process.
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Figure 7. Illustration page of introduction of the neurotransmitters. Different elements are shown in
simple shapes.

Figure 8. Illustration page of different molecules’ structures shown as ball-and-stick models.
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Animation
After the 3D modeling process completed, the assets were approved by Dr. Doolittle and Dr.
Easton. The assets were used for creating two separate short animations. The first animation focuses
on the brief introduction of the neuron and its functions. The second animation focuses on the impacts
of drugs on neurotransmitters.
Since most of the 3D assets were animated in the 3D software (most animated in Cinema 4D,
some parts animated in Maya), several preview versions of play blasts were created within the
programs. The play blasts were brought into Adobe After Effects for further timeline adjustments. Dr.
Easton and Dr. Doolittle approved the final version of the two draft animations before rendering the
scenes. The first animation was divided into three compositions: 1. Intro to neurons, 2. Structure, 3.
Classification. The second animation was divided into: 1. Intro to neurotransmitters, 2. Early phase of
drug experimentation, 3. Prolonged effects. All the compositions are rendered as sequences of TIFF
files for further editing.
Adobe After Effects was used to compose the compositions. For the first animation, the intro
started with a semi-transparent see-through human figure with Arnold blue shining surface showing
the brain underneath the skin. The camera then slowly zoomed into the brain, transitioning to a single
neuron with axon on both ends gently floating around alone. Structures of the neuron were labeled
with text and lines in Adobe After Effects. After that, the scene transitioned to various types of
neurons. Each type of neuron was recognized and classified by different groups.
The movements of the neurons are created using several different effects in Cinema 4D and
Autodesk Maya. Using the bulge deformer in the linear field, the neurons show juggling movements
similar to jellyfish. By controlling the frequency of the keyframe, the neuron's moving speed is
changed accordingly. By keyframing the positions and rotations, the neurons are animated to move
more freely and vividly. Under normal conditions, those brain cells are moving at a casual regular
speed, like how fish swim in the water. Healthy neurons are textured in bright blue color. However,
every brain cell is connected in a network which only allows them to move in a fixed range of
motions. When drugs are introduced, neurons detect abnormal signals from the neurotransmitters,
which affect the neurons to move abnormally accordingly. Neurons turn to red color gradually,
representing the abnormal movements. When too much drugs are consumed or drugs circulate in the
brain for too long, the neuron movements are out of control. The neurotransmitters are no longer able
to balance firing signals, further causing the death of the neurons. Dead neuron axons shrink, turning
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to dark gray black color. The dead nucleus is slightly bigger than normal (NIDA, 2017).
The second animation, compositions created in Cinema 4D, uses the material editor to
animate the movements of the signal fired by neurotransmitters. Keyframing the color gradient
changes under luminance property, creating the visual effects of lighting circles passing through the
axons. By controlling the frequency of the changing color gradient, the effect of signal firing at
different speeds was created. Under normal neuron activities, neurons are firing and receiving signals
at a regular speed. To start the animation, the normal signals are represented with bright blue color,
showing everything is under control. When the neurotransmitter's activities are interrupted or affected
by drugs, the signals are fired irregularly, causing abnormal signal patterns within the neurons. The
influence can be slowing down or speeding up, which is represented in red colors in the animation.
All the compositions were brought to Adobe After Effects for final editing. The second
animation scene ended up with dead gray neurons faded into pure black background. Slogans were
shown at the end to call for a healthy lifestyle.
The products in Adobe After Effects were then brought into Adobe Media Encoder for
rendering. The two completed animations were exported into mp4 files.
Music
The initial plan for the background music was to collaborate with students from the University
of Rochester orchestra band to create original music. We did come up with the initial part of the music,
however, due to COVID, the music couldn’t be completed on time before the thesis presentation due to
recording studio restrictions. Thus, royalty free music site was used instead.
Ambient music consisted of two parts. They were both found from a license free music
website. The first part was piano music with peace, happy flow; while the second part sounds creepy
and dark. The two songs were mixed with smooth transactions using Adobe After Effect
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Measurement of Success
Prior to being published to the public outside of RIT, this project was presented as a part of
the multidisciplinary Behavioral Health Medical Interactive Therapy team’s exhibition at RIT’s
Imagine RIT Festival 2020. It helped to raise awareness of drug abuse among RIT students.
According to the questionnaires taken from 78 participants (see appendix), 84 % of the students who
participated in the exhibition were able to understand more of the harmful effects from drug addiction.
10% of the students felt they had known the effects prior to coming to the exhibition. Less than 6% of
the students expressed that the exhibition didn't contribute to helping them to feel negative about drug
addiction, or they don’t care.
The animations, along with the illustrations, were also presented at the RIT’s 2020 Virtual
Graduate Education Showcase, under the topic: Merging the Fields of Medical Illustration &
Addiction Research to Produce Clinical Tools for Translational Research Purposes. The project was
selected as a winner in the demonstration category. During the comments section after the online
presentation, some feedback was received from the audience. Several professors and students
suggested that they wanted to know more information about how neurons can be damaged with
deeper explanation in the animation. Two students expressed interest in studying animation and felt
inspired by the amount of information brought by illustrations and animations.
The team’s project was used for collaboration with Rochester Regional Health, Hillside
Children’s Home, and Coordinated Care Services Inc. The project was also used by Dr. Easton’s team
while they spent time with the homeless to ensure they could receive therapy at the House of Mercy
Rochester. In 2020 during the first wave of COVID-19, in order to address the impact of drug
cravings and offer support emotionally, the projects were put into use as telehealth protocols for local
therapists.

CONCLUSION
The lack of mental health awareness and a dearth of addiction counselors have been two
of the main reasons of why the cases of drug addiction increased during the COVID-19 pandemic.
The project was created to help people in need getting virtual therapy without the restriction of
locations and the limitation of time or cost. The 3D virtual tools provided the audience with fast,
informative and engaging experiences of a human body going through during drug additions. The
3D illustrations helped participants understand the complicated neurotransmission process in a
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direct, simplified way.
Learning how to use a series of animation tools including Cinema 4D, Autodesk Maya,
Adobe After Effects, Adobe Media Encoder and Chimera was a great experience for me which
can be beneficial in the long run. On top of that, collaborating with the multidisciplinary
Behavioral Health Medical Interactive Therapy team from RIT has been an eye-opening
experience to help me understand how crucial and useful 3D tools can be in the future, especially
for helping people improve mental health in the medical field.
Furthermore, the project helped me realized that advancements in technology such as
simulation tools coupled with evidenced based psychotherapy skills can be integrated into specific
therapeutic modalities designed to help motivate clients to change unhealthy drug use. Using
advancements in technology such as simulation skills, coupled with evidenced based
psychotherapy skills such as motivational enhancement therapy could be used to motivate health
behavior change. Increasing an individual's motivation levels to change healthy behaviors could
be used to decrease use among substances using juveniles, reduce risk and help improve
therapeutic adjunctive tools for clinicians on the front lines.
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IMAGES

Figure 9. Still shot from animation 1 showing the intro of neurons.
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Figure 10. Still shot from animation 1 showing structures of a typical neuron.
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Figure 11. Still shot from animation 1 demonstrating different shapes of neurons.
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Figure 12. Still shot from animation 2 showing a figure intaking drugs.

Figure 13. Still shot from animation 2 showing abnormal neurotransmitter movements.
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Figure 14. Still shot from animation 2 explaining prolonged drug use effects.

Figure 15. Still shot from animation 2 showing healthy communications between neurons.
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Figure 16. Rendered image for the interactive project demonstrating different stages of lung cancer due to
drug use.

Figure 17. Illustration 1 explaining three different ways of neurotransmitter transport between the
synapse.
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Figure 18. Illustration 2 explaining how Heroin and Atropine interfere with neurotransmitters.

Figure 19. Illustration 3 and 4 comparing how Cocaine and Benzodiazepines interrupt neurotransmission
in different ways.
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Figure 20. Illustration 5 demonstrating neurotransmission passes from one neuron to another through the
synapse.
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APPENDIX
Script

Video

1. The human brain is made up of a
complex network of neurons — nerve
cells that work nonstop to send and
receive messages to and from the brain
and throughout the body.

(1) 3D half human body shape with transparent Arnold/ blue
shining surface. (2) Zoom in to the brain (heathy; light pink
color, some tiny blue lighting representing neurotransmission
moving inside can be seen through.)

2. According to many estimates, the
human brain contains around 86 billion
neurons.

(2) Zoom in to neurons’ network. Lots of neurons are
connected and shaking like jelly. The bright blue color signals
move between dendrites.

3. A neuron is a nerve cell that is the
basic building block of the nervous
system.
There are four basic parts of a neuron:
the dendrites, the cell body, the axon,
and the synapse.

(3) One single neuron (other neurons faded in the
background) is floating around and dancing. Camera zoom in
and focus on one synapse.

4.
Neurons communicate via chemical and
electrical synapses, in a process known
as synaptic transmission to
communicate with other neurons.
5. Once an electrical impulse has
reached the end of an axon, the
information will be transmitted across
the synaptic gap to the dendrites of the
adjoining neuron.

More close to the gap between sending neuron and receiving
neuron. Ref:
(The sending cell manufactures neurotransmitter molecules
and stores them in packets called vesicles. When stimulated
sufficiently, the neuron generates an electric signal and causes
some vesicles to migrate to the neuron membrane, merge with
it, open up, and release their contents into the synapse
)
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6.Drugs like Cannabis,
Cocaine, Amphetamine, and others are
made of chemicals, similar to the
chemicals already in our system. Drugs
interfere with the way neurons send,
receive, and process signals via
neurotransmitters.
7. They lead to abnormal messages
being sent through the network, causing
direct toxic effect or even cause the
death of neurons. Finally disrupt the
brain’s delicate communication system.
8. Prolonged drug use can lead to a
permanent breakdown in the function of
different brain areas that control
pleasures/reward, stress, decisionmaking, impulse control, learning and
memory, and other functions.

Switch to a scene with various type of drugs.
Drugs move through along the neurons and the synapse
between two neurons changed dramatically fast and
abnormal.

Zoom out. The effects spread to the entire neuron system.
Signals transmit becomes red color, leading to some of the
death of the neurons.

Scene zoom out, some certain areas in the brain fading color
gradually.

Appendix 1. The script that is eliminated from the first animation.

Question 1: Scale from 1-10 (1 for the easiest and 10 for the hardest), how hard it is for you to
understand the animations?
Question 2: Are those information completely new to you? If no, explain the reason.
Question 3: After participating the interactive project, how do you feel about if the project could help
educating the audience? Positive, negative, or cannot related? Explain if your answer is not positive.
Question 4: Any other thoughts about this project?
Appendix 2. The questionnaire to gather audiences’ feedback after participating the project at Imaging
RIT.
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